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Ars Longa : Vita Brevis 
1 the 
killed 


> 
Britain rejoiced 


Yet 


Battle of Waterloo 


Ol wounded, 


> Ten Wels 
British 
at the victory, but deeply mourned 
had Waterloo not been fought, none of 


SOLD 


15,000 of them 


her le SSCS 


those thousands of men would be alive to-day Phi 
cause tor which they tought, howeve till lives 
we are fighting for it again to-da\ 

These reflections are prompted by the destruction of 


the Monastery ow Monte ( and the discussion 


ISSLLLO 


which it has provoked as to the comparative value of 
men’s lives and works of art—using art in the widest 
sense of the word to include ill that makes for the 


spiritual side of civilisation 
It is unfortunate that the controvers\ 

narrowed down to these limits, and that the 
has been asked: Would mothers consent that their sons 
should thei certain 
stones, pieces of painted canvas, or inscribed vellum and 
printed papers Put in that wav, the answer could 
hardly be anything but a negative Yet one cannot 
preserve men’s lives; one can only prolong them. The 
great works of art and of thought are of priceless valu 
to generation after generation. The Monastery on Mont 
Cassino is not in the highest category of works of art 
but many other treasures which are invaluable have been 
in danger during the present war, and some may yet b 
destroved. It behoves us to think how their loss will 
grieve future generations when the very names of the 
men now fighting will have forgotten All late 
ages have been the poorer for the burning of the library 
at Alexandria in Roman times 

in fact 
lised men would feel it necessary to fight a battle to pre 
rt, counting their own lives 


has Deel 


qu suo! 


lose lives to preserve erections of 


been 


One can, imagine circumstances in which civi 


serve important works of 


ullook 


CSS } t t t ( they ched t 
It was in that sp tha natrt died tor their rel 
Che comparist fair though religion is not a w 
f art, but it is one ot the spiritual factors of lite 
In the present w the United Nations are hti { 
piritual LUIs« 1 that cause reater than al 
Manifestation in stone, pated cat or paper ol 
pirit For sucl cause the live ol tighti men have 
be icrificed In other circumstances as we | é 


it might be legitimate to 


vested 


library or a cathedral But in this war we must p 
first things first Some battles (but not all) are so vit 
that no sacrifice either of lives or of artistic treasure 
must be spared in order to avoid deteat It is tragic 
have to shorten live it is deplorable to deprive our ow) 
ve and tuture ages of things which the spirit treasure 
In spite of regrets, nothing must hold back our hand 
from the task of defeatu the chem of treedon 
The Flying-boat Argument 


OME rather curiou it appears to 
advanced. by the this week's article o1 
the flying boat and its tuture He endeavours to 

and in refute, challenges and 

claims made by flving-boat advocates, but not alw 
vith unassailable log Wi 


behalt of 


irguments are 
author olf 
wn 


nswer, son cases to 


have no uthorisation 


take up the cudgels on such author ti 
Gouge, Knowle: 
stating their 
which appear to call for elucidation 
For example, the fact that Coastal 


but three flying-boat types as against nine types ot la 


and Kemp, who are quite capable of 


OWN Cast but there are certan ieunne 


Command 


plane does not prove anything mueh except that ther 


cre Many more available, these havi 


been originally designed for other work 
On the 


! ndplane s 


vexed question of forced landn t sea, the 
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author of this week's article quotes the many cases 
which landplanes have alighted on the sea and, because CONTENTS 
of their pneumatic flotation gear, remained afloat so The Outlook 189 
long that they had to be sunk by naval gun fire Phe Wer in the Ais 191 
obvious retort seems to be similar gear in flying boats. Here and There 194 
Phe effect of fogs would appear likely to be much the The Flying Boats 196 
same whether the aircraft is a landplane or a flying boat B.T.H. and the Je: 199 
with the exception that the boat can, should it be un Turbo Supercharginz 200 
ivoidable, alight outside the tog area and taxi in Yorks Inteclors 201 
There was actually a case of an Imperial Airways flying The World’s Best Aircraft 202 
boat landing some miles outside the Isle of Wight and Aircraft in Flying Attitude ; 204 
taxying up to its base in southampton Water Behind the Lines ; 206 
On the relative costs of laying out and maintaining Air Filtration - : : 20° 
urports and seadromes we are not qualified to argue The Percival Proctor IV - 210 
But it might be pointed out, in comnection with Mr Correspondence ; ers 
Pollitt’s reference to existing air stations and their run Secvine Autetinn ; 213 
ways, that not one of them is capable ot use by thy 











Hundred-tonner or Larger’’ ot the post-war period 
\nd it is in such sizes that the tlying boat begins partict 
larly to come into the picture 

Mhere are other aspects of the argument which might 
be taken up, but probably some of our readers will have 


something to contribute to this interesting discussion 


south ot the islands ot Nippon, aud it has been generally 
supposed that the Japanese battle fleet was using it 
much as the British Grand Fleet in the last war used 
Scapa low 
\ battle fleet does not need to be alw tvs on the mo 
Truk ( *1) . ction Is good fol the crews, and inaction Saps 
their hghting spirit. By remaining in being, a battle feet 


NAVAL action is always followed by a period ot protects the cruisers, carriers and other vessels whi 


wireless silence, and the world has to possess it move on the seas in the vicinity ; were it not there the 
soul in patience before it is able to learn the full opposing battleships could fall upon those warships and 
details. Whatever those may ultimately prove to b ir convoys 
it is news of first-rate importance that the America Japan’s strength in battleships is a secret whicl 
Navy should have been abk to follow up its successtu h care! ly ke pt, but it cannot Concel\y ibly cequai 
attack on the Marshall Islands with such an immediat ipproach, the combined strength of the Unit 
attack on distant Truk in the Carolines Phe United States ad Britau It must now be a major obj 
States 1s showing that it is not daunted by the great « \llies to tempt the Japanese Admirals to a tull-s 
tances of the Pacific Ocean I ot streneth This first attack must have 
rhe attack, as was to be expected, was carried out | e Americans with a lot of information (tl t 
bombardment by the guns of the warships and a tre- vould ther that), it must have se us | ed thi 
mendous bombin L>\ reratt troi the accompanyl ‘ t has still further reduced the enemy’s stre 
carriers Truk | wavs beer place of sers, other vessels and craft id it 1 
It is known he tl f Japanes ib » the H 
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GLOBE TROTTER : An Avro York belonging to British Overseas Airways Corporation, Some interior photographs appeat 
on page 201: 
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IN NEW WARPAINT Long-range Thunderbolts operating with the “ strat force in the Mediterranean. Note the absences 
of the usual white identification stripe: 


WAR in the AIR 


Monte Cassino Monastery Bombed at Last : Success of Escort Carriers : U.S. 
Fleet and Naval Aircraft Attack Truk Naval Base 


FLER all, the Allies were obliges had gathered ou I If it fact 
to destroy the Monastery on s has b reported, that th naling 
Monte ¢ » Itwould appeat was drawn against it tar more Germ 


isslli¢ 








‘y re - 
the Germans had not Apecte livistous 1 wn ; Allies 
to do that, as they had not fort ployed, « av begin to se th 
d the place with many A.A. guns purpose behind t tactics used 
fortresses of the U.S. 15th Army Au Vhis brings us 1 the fact that th 
kor made the first attack, and thei Germans move their divisions aln 
lew the piace apart Ike ntirely bv night d on the road . 
wuse of cards, leaving a blazing in «i that in tu hi te 
insick Pheu, as the Germans mall scale of ot , 
ran out and scattered, the artillery Phere ts force of W net 1 1) 
opened up on them with anti-persoin Mediterranean which works by y 
shells which apparently have taken mal it ha n ! eived 1 tl prais 
the place of shrapnel , killers to W ! | 0 
No monks wert t 1 1 , caping \ r\ \ t 
from the ruins, so it is supposed that is evidently not strong ough t 
the had all departed t earuier : major deter t to tl Geruian 
stag Incidentally, the leaflets warn movements rel 1% wonders if ther 
ng Italians to leave the vicinity is anv local reason whv mor ivht 
not dropped trom reratt but bombers are t sent tor d employ 
ilso sent over by the guns 1p there One realises that wind 
vere deseribed tir-blast shells wav by night at rt id red 
(5 eral Alexander seems to hav mountain 1 
the Press correspondents in Italy one also quest vhether ho \ 
talking for h ng sh roceeding re 
ged, sent hon mist) reports ing trattn 
bout the prospects on the Anzio German lin 
hhead which he had just visited Ihe Fleet Air Arn mas ga a 
He said that we had won 1l lirst further laurels in a recent battle round 
r lof that batt] were in the cours t CONVOY Ser German bombers [RIPPERS RETURN: R.A.F. Spitfire 
: ling the second round, and that including H nd I*w 200s return to base after a patrol over the 
third round we I When w tlem pte to all t onvoyv al Anzio beache 


i 
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WAR IN THE 








dusk one evening 1} rier H 
Pursuey formed part of t cort, ane 
probably the Germatr thougl that 
ts hig [ ula not { Vike 
Ii I th fakin {) rs 
he fighter pilo ept I 
four Grumman W } 


outnumbered 


iw trump card 


avy bomber tar t « rf ocean 
stands a very p r cham ot rviva 
if senously damaged, while the tightet 
vad their irrie! ! das W is 
friendly ships of tl y to p 
them up if the can dow mn othe 
vater Consequently Germ hear 
bombers never show n h ste ch fe 
t fight when tackled by fighters fat 
trom shor Ihe Wildcat itels 
nown in the P.A.A. a Vartlets 
broke up the German atti nd drove 
the bombers otf One Heinkel and 
me Focke-Wulf were shot down and 
. second Focke-Wulf was damaged 
lhe other four made otf, and then all 
the Wildcats mad f ndings on 
the not too spaciot dee i tl scort 
urier in the bad light lt 
sallant and most successtul litt shoy 


\ subsequent un : by Wile il 
H MLS Bite | 
In thi : | 


with a gilder tf ll 


trom 
eported 
quippet 
ttack a convoy in the 


but the carrier sent up two Wildcats 


ind the enemy at once tried to g 
ito a cloud. He had1 rly succeed 
vhen the fighters were able to op 
fire They shot away o1 of 
Junkers’ starboard engin s, and th 


unber promptly crashed in flames 
both the fighter 
on the flight deck of th 


Later in th Sali day a 


Chen 
landed 
irricl 


successfully 


Coastal Command Beaufight vhich 
was then taking part th rt 
duties over the sar ONVOY shot 
down another Ju 200 


The Anzio 
i SSSEL ING mad wot 


issault on the beachhead at At 


on February 16th, ne formidabl 
concentration of art | tuall 
enturing to make 130 aircraft sorti 
iwainst the troops on the encla rh 
weather had impr 1 d so bot! 


sides were able to n 

the air, and this fact ( iwour ot 
the Alli Kesselring Lufiwaftl 
Field Marshal nd app ited th 
importance of not owing the Allic 
t monopoly of air power, especially 
ver the flat ground round the beach 
Up in the Apennines air power has les 
value 


used 


In reply Gen. Laker 
resources at his command 
issaulting Germans hard Again the 
Fortresses and Liberators of the U.S 
Army 5th Air Foree were used fe 
tactical action, and they were suitably 
wmed for the task in hand. They did 
iot carry high explosive bombs 


the 
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tially 
twice is 
bomb 
ove 
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PUTTING IT ON THE SPOT: A 
sequence of photographs showing a 
target indicator bomb falling on the 
Gnome - Rhone engine factory at 
Limoges, 200 miles south west of Paris 


vhich ar ntended for destroyu 
ildings, but dropped some 1,000 
iwmentation bombs, which are ess 


1 


M 


There were ne 


American heavy 


man-killer 


many 
| 


in the sky as there had been 

r Salerno o1 September sth 
dium bombers also attacked the 
German back arcas with the object of 


preventing supplies 


rye 


were 
tion to the 


} 
t 


7 


and reinfor 
reaching the firing ; 
yards and bridges 


special atten 


nts from line 


id railway lines 
ilso attacked, with 
neighbourhood of Florenc« 

The Middle East Air Command is 
ing deprived of the American Army 
h Ai | 





Force, which is to 
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w;wimnbe! itt b fivl 
ombers | fizhters r} 
he Libya unpaign tl force wol 


conjunction with 


Air be s strong 1 to disp 
vith tl ith A.l whi { va 
ol nel ads ( vy 
treneth 

It > nattel 101 sp i 
vhether this move has any connect 
with the re« t departure ot tl All 
military mission from Turkey Ii 
has, it may mean that there 1s 
thought to be less urgency in dea 
with the Acgean Sea and th Dox 
inese Islands Their turn for sere 
ittention will certainly come, but 


them a 
Maximum 


vdvisable to le 
present 


hay be 


for the while 1 


power is concents ited for mor 
operations clsewh The i S 
for certainly deserves and demat 
priority over all other fronts, an 
s receiving it, though with no neg 
of the Italian front xcept | 'v 
t] matter of night bomb 





in th 
! I wing extermit ) 
rom | ! nd d \ft \r 
n for ( 
Islands, 12 lics ft t t 
Rabaul vhich t 
ght oppositi gt 
| . te M Arti I 
hat ra trategic military rp 
( gn th DOM Ss 
) eter | it ins th 
mn Wilt continued nd Rat 
now in serious danger. The boml 
bast has cont nu d L we 


{ that 


U.S. naval forces which 





ized the Marshall Islands hav 
in air force to attack Ponap : 
ibout joo miles east of Trul 


japanese | 1 
Next nd this is one of the bigg 


pieces of news which h come 1n 
1 long time—the U.S. Navy 

reached tt Japa naval bas 
fruk and attacked it. Powerful 1 
forces arrived there at Gayught or 
morning of February 15th [They 
several hundred aircraft working 


which implies a strong 


That is where the Jap 





battle fleet has been b to | 
been waiting, covering by tts pi 
there the movemeuts cruisers 
other craft as they ted sup} 
ships and transports of trooy 
the various lands which the Jap 
overran in their first fine flush of \ 


ifter the treacherous atta 
Harbour They litth new 


tory 


Pearl 


what a hornet’s nest they w sti 
up for themselves! They thought t 
led for good and all 


they had cnpp 
sea power ol the United States, w! 
Britain seemed to their heated 1 
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. How is 


A . The pressure in a fluid becomes smaller whet 


it is in motion relative to its surroundings. Familiar illus- 
trations are the suction exerted by a scent spray or the 
lowered pressure in the choke of a carburetter. It was 
Bernoulli in 1738 who reduced this phenomenon to law and 
order in his well-known Theorem This may be rathei 
crudely stated by saying that when part of a mass of fluid 
is flowing steadily and therefore has energy of movement 
(proportional to mass per second x velocity*) the pressure 
in it will go down to such an extent that the energy of 
movement or kinetic energy added to the pressure is the 
same in any part of the fluid, still or moving. (It may seem 
odd to add a pressure to a quantity of energy. It must be 
remembered that pressure is potential energy and the two 
forms can be converted into one another.) If there is no 
movement the pressure will be greatest (generally known as 

total head *’). If movement starts the kinetic energy must 
be deducted from the total head to get the pressure in the 
moving stream. The immediate means by which lift is 
imparted to a wing, and which cause the larger movements 

already described (No. 8, Induced Drag) depend on this 
principle In Figs. 1 and 2 the well-known venturi meter 
is shown as it gives a very clear picture of Bernoulli's 
Theorem at work. If the end of the pipe is closed with no 
flow, both pressure gauges will show the same reading —the 
“ total head ~ which depends on the height of the reservoir 
supplying it. If the water is allowed to flow both gauges 


HOV 











Fig. |.—Flow stopped. Both gauges show the total head less 
the kinetic energy of stream (which in this case is nothing) 


HIGH LOW 
PRESSURE PRESS 














Fig. 2.—Fluid Flowing 


will show less pressure but that at B less than A owing to 
the higher speed. The same amount of water passes al 
sections and as the area of the throat is less than that of 
the pipe the speed will be higher and the pressure corre- 
spondingly lower. It its clear that the greater the difference 
of pressure between A and B, the greater the flow. The 
difference of pressure is therefore a measure of the flow of 
water. The fact that pressure decreases as speed increases 
can be very simply shown as in the experiments illustrated 
in Figs. 3 and 4. 


In connection with aerofoils, such expressions as 


partial vacuum” are often heard. It is important to 
realise that up to near the speed of sound—say, 700 m.p.h., 


This is one of a series of articles on technicalities sponsored by 
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lift obtained from a moving aerofoil ? 
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Fig. 3 


Fig. 4 
If two pieces of card are curved 


One card held on a per 


and supported on pencils as resembles an aerofo 
shown, they will be drawn section, Air blown ont 
together when air is blown leading edge will cause 
between them, because the to ‘lift’ as shown by ¢t 
pressure between the cards be otted ling 


omes less than that outside | 


air in steady flow does not alter in d tv at all—bx 
as an incompressible fluid like water 1 ibject’ ti ‘ 
same laws 

In Figs. 5 and 6 an acrotoil section is shown with 


ur streaming past That part of the air which take 
longer path over the top surface and joins the part go! 

under the wing at the trailing edge must necessari! 
faster. Kinetic energy increases and pressure drops. Undei | 
neath the wing there is a smaller increase of speed and so 
smaller decrease of pressure, the net result being a low, 
pressure on the top than the bottom of the sectio 
therefore a lifting force. If the incidence is increased 
speed and pressure drop over the top surface increas 
while the speed over the bottom surface decreases and n 
become less than the surrounding air, thus giving rise to a 
increase Of pressure 
lifting force 


These conditions cause an increase o 


Fig. S 
Small Incidence Higher speed and lower essure 
g p p 
sites 


iannenaiien 4{——— a 


Little or no speed increase. Small change of pressure 


Fig 6 
Greater incidence 


Pressure 
still lower 


’ Air further accelerated, 





Air slowed up. Pressure increase 





The de Havilland Aircraft Co., Lid., in the belief that they 


will prove of interest and use to students avd others in the Services and the aircrafi industry. | 
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SPEEDY RESCUE 


\ Coastal Command sroup, on the south 














coast, received word that coasteuards had 






seen an airplane in trouble.  Atr-sea 





rescue went into action. ‘Twenty minutes 





later came a omessave: * Successful. 


all OLR” 


Fhe airplane in trouble, a Hampden, 









Crew 













seltmy out on a morning patrol, de- 






veloped engine trouble and was foreed 





to “ditch * a tew miles off shore. Coast- 






euards who saw it losing heiwht were 






able to vive an approximate position. 


Iwo high-speed liamehes were sano 
racing to the position, “The airplane's 
crew were aboard one of them after 
having been in the water for only a 


matier of miunute- 

















a el 


a 


2% : 
cite 0" 


ie Development of the R.A.F. High-Speed 
.. Reseue Launch is another of the achievements of 


3M BOAT COMPANY LTD. 
oo 
Constructors of Geott-Paine designed Surface Craft 
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x”: abs ely ria t ia 
the Japanese batt flee 
Truk when the A ( $ 
but they sank 1 Japanes 
lestroyed 201 a ralt 
her the Anis (if Germany and 





Japan « in be so described) have had 

bad time in the last weel The Rus 
sians wiped out the German 8th Army 
in the Dnieper bend, and in the r¢ 
davs’ fighting claim to have destroved 
more than 400 enemy aircraft \ 
force of German submarines which 


thei 


Straits 


days to make 
wav individually through th 
of Gibraltar the Med 


was continuously engaged by naval 


: . 
tned for eleven 


mito terranean 
and ir forces, and three were defi 
destroved While these 

three large Allied 


through the Straits 


nitely 
tlons were going « 
passed 


without interferen 


CONVOVS 





IN CUSTODY : 
deck of H.M.S. 


The 


Ravager 


arrester gear 


extreme tip of 


ENEMY AIR LOSSES TO FEB. [9th 


Over Con- | Middle 
G.B. tinent East Italy 3 
Fet 3 8 3} 4 
4 0 3 0 2! 
5 0 0 ¢) 2 
16 0 ! ° 
17 0 0 | 
18 a 5 5 
0 i 26 
10 ‘ 
o> 1 
Totals : West, 7.987 ; Middle East, over 5,82 


N.W. Africa and Italy, 4,406 ! 


In the West the Gennat uve le th 
some small but vicious raids on Le sti 


don, but they do not compare with th 


attacks made by the R.A.1 St 
Americans « 


nughty 
ind the 


OFFENSIVE INSTALLATION : Russian mechanics fitting a wing-mounted cannon 


brings a 
The hook on American aircraf 


193 


Hellcat to a standstill on the flight 


comes out of the 


the tal 


1 30 I il 
* ‘ id had on " 
‘ ; id during t 
dt uch laying of 
I on ti I it 
otl rly 1,000 British | 
dl discl ( 


; ’ ' ivy 
ut < Mayhightm iT 
tir t Ww Leipzig wi! n 
| vrithing from the R.A.I 
th | yviou hight Gael \r 


ted in Washingt that the tt 


made Dy »ooo aircralt Dut 
and other places On the night uld include the fighter « ” 
February 16th Bomber Command set the weight of bombs which 
up a new record to date by droppi Americans dropped would natur 


uch less than that of the ime 1 


British heavy 


er ol bomb ! 
he Americans could ee their t 
hey mav well have done vital d 
on by picking out buildings w 
d escaped the previous night 


) ! 
the British raid, cost » mact 
recent concentration o1 
mnust soon 


otr stance mt 


BRITISH & U.S. AIR LOSSES TO FEB. ISth 
Over | Middle 
G.B. | Continent East Italy 
A'cft. | B’brs. F’ters. | A’cft. A’c.t 


13 0 4 2 0 2 
14 0 0 4 
15 0 44 + 
16 0 0 C 
17 0 C ( ) 
ig ( ‘ 
Gg 0 - 
C a/ ' 


West, 9,848 


Middle East, about 
N.VW. Af 4 


ca and Italy, 1,634 





1Q4 


HERE 
AND 


THERE 


Potential “ Doughnuts” 
TO less than 240,000 tons of rubber 
N have been reclaimed trom salvage in 
Crea Britain since November 1942 


Chis is equal to a ear’ yield fro 


00,000 trees, 


Indian Air Training Expand 


“TELE Indian Air Training Corps schem 
has just celebrated its first anni 
rsary; it was inaugurated at Aligarh 
University last February, 
Since then seven more universitic 
{ndia have begun operations, and othe1 


ire expected to adopt thx 
Canadian Fuel 


\ PILANT for making 
. petrol will shortly | 


roduction at Montreal 


statement = by the Cana 


cheme 


ige been est blisi 1 t Calga 
R.A.A.F. Sunderlands 
S| NDERLAND squadrons of | 
Lo R \ \ | serving 1 ( ‘ ; Brit 


il vn mort t ; 50,250 


] first of t ; squad 
iormed on Boxing Dav 
perscnnel came to Britain to 





FULL-TIME JO3: The flight engineer of the Martin Mars has a most impos ng 
array of dials and switches to look after in the world’s largest flying boat now in 


service with the U.S. Navy in the Pacific. 


Wright Cyclones, the Mars has a span of 200ft., a top speed of about 300 m.p.h., 
and can carry 20 tons. 













INSIDE INFORMATION : Looking down the tail section of the Martin Mars 17oft 
hull gives a good idea of the size and type of construction employed. 


Australian Gover 


Historic Souvenir 


Powered by four 2,000 h.p. 18 cylinder 
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—<o “) on) | 
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1 otter snouid ni 
honorary secretary of the fund | 
LGertram It. Rumble, 1, Sloane’ St: 
London, S.W.1, where tl l 
nd letter can be seen 

Out of Evil 

1D! ICH experien hipbu 

ll enable Dutch workmen 

pecialise the 1 ulacture ol 

x pe it g | \ 

ute né | publis ] 

» U I l 

large | n Wi < e and f 

( ullt ividua hij Dut 
lactori ill benefit ti exp 

t Dut vo! ho have 

ork in ¢ 
To Keep ‘Em Flying 

NEARLY 200 apprentices took | 
+* a recent passing-out parad 
school of R.A.! Technical Tr 
Command, at which Air Marsh 3 
Bertine Suttor \ir Member for P% 
mnel, took tl ilute 

Phe best all-round apprentic« 
peacetime is p nted tha 
18-year-old Set. / Apprent \ 
Rennie, of Rainham, Kent 


Chemical Warfare 


' Wprteonagy ony ho have to b 
4 over the South West Pacifx 
the: ne 


nave ano acadi cncm { co 
with—the man-eating shar 

As protection against tl ext 
they now carry a spec t ical 
into their belt hicl hen imm« 
combines with the s« iter to fort 


ever-spreading wall of liquid which tl 


shark finds thoroughly obnoxious 
Colouring matter i lso introduced int 
the chemical to make the ditched ma 
easily visible from the air 


Something New 


wT Mn ( aa fre oe me will ee 


be in servi ith the U.S. Air Trans 


port Command operating between Ind 
and China ccording to recent ti 
ment by Major General Georve | Ss 
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Dive-bomber Training 
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4 v being trained in the technique 
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the U.S.A.A.F 
This rcraft which is the Army 
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U.S. Marines 
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observer and then as a pilot 
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ie : g¢ training school in Scot 
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Training 
hal § Round and Round 
Pe ()' R recent iragraph I 
Lib’’ that iced-up its cont: 
wi t ito a spin and clocked 
rd, \ p.h before its pilot pulled 
A. ON oft. lower, has provoked 


pilot and six of his 


n a Scottish station to ex 
their incredulity to 
ditor in a manner as brief 
oo emphatic; in fact they just 
fe = turned the cutting with a mono- 
— llabic observation which, but for 
: ir genial sense of humour, we 
7 ” ight have regarded as round 
cll cy . ' 
0 ee \ \ussie, we are aware that 
sich the e A.S.I. does not function pro 
omar Fo ind that no such forward 
od ial possible when an aircraft 
pre the stalled condition 
sacs but the paragraph did not 
t 350 m.p.h. was record 
7 he spin; 1t was in the re 
ilt dive when the I 
fiving y | flying speed, and just 
ill soc he fe th pilot levelled out 
Trans “during a drop of 5,o000ft.’ 
n Ind would, you must agree, include tl 
t at Incidentally, the story 
Strate- il Service news item 
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The Flying Boat 


Will it Survive : Questions of Loading, Lateral Stability and 
Forced Landings 





By C. A. H. POLLITT 


' i 
i IN our issue of Decembe: l6th, 1943, Mr. Pollitt examined somewhat critically the report issued by 
i Saunders-Roe, Ltd (‘* tlight,’’ November 25th, 1943) entitled The Case for the Flying Boat.’’ Since then | 
' we have had the benefit of the views of such well-known flying boat experts as Mr. H. Knowler, : 
1 Mr. W. P. Kemp and Mr. A. Gouge, In this artic'e Mr. Pollitt discusses points raised by some of } 
these contributors, and enlarge’ upon his previous observations. 
HE controversy inspired by my recent criticism COASTAL COMMAND AIRCRAFT 
(Flight, December 16th, 1943) of the Saro report Flying Boats Landplanes 
has thrown light on a number of interesting points Catalina Liberatot Hampden 
and has evoked the views of some of the staunchest advo Sunderland Beaufighter Wellington 
cates ot the flying boat who have replied with force and Lerwick Fortress Halifax 
conviction to my seemingly provocative comments Hudson Manchestet 
Much of what has been written has served to clucidat Ventura 


the more conflicting issues but has left other and more 


searching questions still unanswered, a fact perhaps best , } 
| —only 25 per cent. or so ave flying boats. 1 


are surely synonymous with the purpose of the flying boat 
attributed to the brevity of my original criticism, in which ! 


answer t 


I defined only three failings of the flying boat. Before with this is easy, bec 1use the success of the flying boat is con 
drawing from the argument I would therefore like to en tingent upon special conditions. {n the first place, if any 
large upon and corroborate my previous observations thing other than p rsonnel is to be carried, th men OF 

At the outset: There can be no more worthy chan venient place to stow it is under the wing For smal 


bombs, depth charges, or what-have-you this is an accept 
able expedient, but if the cargo be heavy freight or mer 
chandise it can only be loaded through hatches in the to; 


pions of the flying boat than those who have guided an 
impelled its development over a period of very many years 
Mr. Knowler (Flight. January 6th, 1944), Mr. Kemp 
(Flight, January 27th, 1944), and Mr. Gouge (flight, Feb of the hull, and one has visions of floating cranes anc 
ruary roth, 1944) have been c« nspicuously associated with barges, etc.. ete is in Fig. 1, contributing to make th 
the finest boats yet built, and each is intimately acquainted 
with the advantages, and the limitations, of the type 

On the one hand, the point is made that the prevalence nace 
of fog in the London area may justify a British termina My considered opinion is that these facts explain th 
being remote from the Metropolis while the need for cabin apprehension that future development may overlook th 
pressurising is claimed to r nder a flying boat hull admi: flying boat and are a pointer to past indifference to tl 
ably suited to the purpos 

On the other hand, Mr. Kemp’s inspired pronouncemei 
are a comprehensive survey of geographical features that 
would favour the establishment of virtually world-wid« 
flying boat servict He lays added emphasis on the 


whole business as difficult and complicated as ever I 
, 


r. 
submit that no scheme can be evolved for loading a flyu 
boat with the ease and facility of a landplane. 


type 


ts 


Those Forced Landings 


Let us look at the evolution of the flying boat from fi1 
principles: It has been said that the flying boat is th 
result of the impact of aeronautical experience on th 

n 


marine mind, and that despite the technical excellenc 
the modern flying boat, it is a fact that in any flving 


potential worth of extensive seaboards, of sheltered lakes 
and convenient rivers, all of which I agree are valuabl 
assets. But this is not true judgment: latent geographic 
potentialities will not improve the flying boat as a com 
mercial transport. 

And then we have Mr. P. J. Edmunds’ letter in the tssu 
of January 13th. This constitutes a breakaway into th 
sphere of the amphibian in an endeavour to put the flying 
boat on an equal footing with the landplane in so far as 
coast-to-coast transport is concerned 

Combined with these arguments there is the point mad 
in the original Saro report that *‘ . in spite of the special 
importance of the flying boat to the maritime peoples of 
the British Commonwealth, there is a danger that it wil 
not be given its proper place in the programme of develop 
ment for the future.’ 


i 


Looking Back 
if experience demonstrates an inherent disadvantage 
then the past four years of Service aviation have indeed Fig. 1. 
produced illuminating evidence of the total inadequacy 





The author’s idea of the sort of cumbersome loadinz 
arrangement we might have to use. 


of the flying boat as a load-carrying medium 

Coastal Command shares as close an affinity with the sea boat design a balance must be struck between the confli 
as almost any other branch of the service, with the possibk ing requirements of aerodynamic efficiency and s« 
exception of the Fleet Air Arm, yet Coastal Command worthiness 
employ only three flying-boat types as against nine types In this light the flying boat is presented as a compromis 
of landplane. (See table in which aerodynamic efficiency is to some extent sul 


Then again: Of the considerable fleet of aircraft eper ordinated to equally urgent practical requirements. As ai 


ated bv British Overseas Airways—whose title and function example, consider the retracting wing-tip float. This is 
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Fig. 2. Amphibian flying boat based upon the suggestion of 
a contributor to our Correspondence page. 


regarded as a refinement, vet it still remains an encum 
brance with a known capacity for wallowing, and when 
retracted it becomes but a second-rate wing tip devoid of 
iny purity of form 

For my own part I am essentially unprejudiced, and | 
hold no brief for the landplane, but I am also not con 
vinced that the flying boat is the exclusive answer to 
transoceanic air transport. My views are based on observa 
tions going back to 1934 or so. At that time Deutsch: 
Luft Hansa were operating Dornier ‘‘ Wal”’ flying boats 
on the South Atlantic service between Bathurst and Natal, 
and during a period of two or three vears it was only neces 
sary to make three forced landings at sea. 

In the ten years intervening, engine maintenance, over 
haul, and in consequence reliability, have improved to such 
an extent that I believe this record could be improved upon 
and the possibility of a torced landing almost discounted 
Perhaps I am a little too optimistic, so for the moment | 
will accept Mr. Edmunds’ sober warning to consider th: 
psvcne logical effects of a forced landing at sea 

First of all, we must realise there is a danger that the 
false perspective encouraged by persistent claims of the 
flying boat having a ready-made landing surface may prov: 
misleading, and this goes for the forced-landing bogy also 

In their comments on this point Mr. Kemp and Mr 
Edmunds very aptly acknowledge the possibility of bad 
weather interfering with the process, and I am brought to 
wonder if it is realised what serious limitations are thereby 
implied. In certain parts of the globe the safety factor 
of the flying boat, 1. its ability to land on water, is of 
little consequence and it is on a par with the landplane 
I should certainly be very apprehensive at the prospects 
of a flying boat forced to land in the Mediterranean with a 
mistral blowing ; which serves to confirm my memory that 
off the West Coast of America the Pacific swell will produce 


30ft. waves without there being any wind. Sov I 1 
made P surface! 

Moreover. the difficulty of clearing a seadrome of drift 
ing, and possibly submerged, iceflows would be a great 
problem than clearing the concrete runways of a snow 
bound airport Putting the matter in a nutshell t 
s statically determinate . seadrome is not 


Perhaps [ may be permitted a guarded reference to what 
s surely the classic example of the landplane’s aquati 
iptitude. The well informed will recall that during this 
war certain of our bombers whose duties exposed them to 
long sea crossings were fitted with pneumatic flotation geal 
Ihe purpose of 
this equipment was to keep the machine afloat long enough 
for the crew to abandon aircraft in the event of a landing 
it sea. There can be no finer testimony to the success of 
the idea than those reports which reveal that many of these 
iircraft, after having been abandoned for hours, had to 
be finally sunk by naval gunfire 


Here is the mora! With a heavy sea running a forced 
landing might tear the bottom out of a flying boat, and 
with subsequently fatal consequences. A landplane with 
carefully placed flotation gear could possibly suffer similat 


damage and still not founder 


is a precautionary emergency measure 


Post-war Instrumentation 


What Mr. Knowler argues in regard to the effects of fog 
is, in the main, highly debatable. One must confess to 
batting on a sticky wicket when holding forth on the possi 
bilities of post-war instrumentation for so much of its 
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present development is correlative with military procedu 
ind therefore highly secret 

Ihe view I take is that if seven or eight hundred air 
craft can rendezvous over certain area of enemy tert 
tory, within the space of thirty minutes or so and in inf 


nitely hazardous conditions, then modern instrumentatio 
should ensure bringing a mere handful of, say, fifteen or 
twenty civil aircraft safely into a fog-bound airport | 


make this assertion without any knowledge of the collisi 
‘ 


risks on these big raids but with the firm conviction that 
we have, even now, almost mastered the paralysis of fog 


lo compare a fog-delayed train service with a similarly 
handicapped air service is no criterion at all, for the two 
ire worlds apart A train can move only in one direct 
ind in one plan nl wil brought to a standstill it wi 
‘ 
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Fig. 3. Sponson | ow 
location dictated | j ernie ee 
by tricycle con- = 

siderations would .,, 
introduce yawing L-~ f 
moments on the 

water. . . 

nevitably cause a hold-up for two or three miles dow 
the line. Such a bottleneck can hardly occur with a nu 
ber of aircraft stepped-up at inious altitudes 

Regarding Mr Edmunds’ proposal, which [ 1 
sketched in Fig. 2, the whole idea is fundamentally 
variance with recognised practi ul, tar from having 
saving grace, Is actually tull of loophok The first thi 
to be observed is that the for d-aft location of 
sponsons 1s immedi tely ilfected which ! vhat \ 
Edmunds predicted On dry land the macl \\ 
probably be safe « | tint vater a very dill 
tate of atfairs wou | \ the mach \ 
hard to handk O| y under t influet of mor 
PoP PEL S ES Sites oe 

2 “Ae St “ . i 











Fig. 4. Comparative lateral stabilities of boat and landplane 
at moment of touching down are determined by hull beam 
and wheel track 


about the c.g. caused by the rearward disposition of th 
sponsons, the boat would have a pronounced tendency to 
vaw, as shown in Fig. 3 

Che great failing of the amphibian, however, is contained 
in the fact of it incorporating two landing devices, and if 
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THE FLYING BOAT 





the salvation of the flying boat is to be resolved into such 
an elaborate scheme, I fear the continued decline of th 
type is assured 

The need for unusually high strength factors, generally 
attained at the expense of performance, is another draw 
back of the flying boat In the past criticism has be« 
levelled at the U.S. Navy's predilection for flying boat 
that were able to land in choppy sea with four- « 
foot waves. Here the 
consideration unduly impairs the cargo capacity of a bo 
By way of pare 


critics have maintained that this 


since it involved too many bulkheads 
might add 1 t four-or five-foot waves are 1 


the SIs One 
} 


exception to the rul 


My final observatiot rts to an inherent and, so far 
ineradicable failing of t flying boat It is a get 
known fact that al! fiving boats are laterally unstabl 
he result of having a negative metacentric height Ie 


counter this, wing-tip floats and sponsons are used, both ¢ 
which only serve theit when the boat is at rest 
During take-off or landing, lateral stability is a functior 
the hull, whereas the landplane has at 

k mav be two or three times this 
endeavoured to illustrate this 


it anda landplane, eacn a 


purpose 


of the beam of 
undercarriage whose tra‘ 
beam. In Fig. 4 I have 
point by showing a flying b 
the moment of touchdown 


When he addressed the London Association of Engineers 


on February 5th, Mr. Gouge was soberly confident that the 
1 diminish as 


major disadvantages of flying boats would 


F.A.A. TRAINING 
IN CANADA 
UNML i 
Royal 
mentary flying 


The Fleet Ait 


mentary and one ser 


recently air pilots of th 
Navy recei' their ele 
training England 
Arm now has two ele- 
flyin tr iin 


ing schools in Canada The S.F.T.S. 
is at Kingston on t shores of Lake 
Ontario, and is one of the few schools 
not situated on the prairies. Kingston 
was the first R.A [ tr g station 
n Canada under t ( monwealtl 


\ir Training Pla 


North American Harvards 

31 S.F.T.S. in squadron 

over the waters of Lake 
Ontario. 

Below) The officers of No. 31 S.F.T.S 

at Kingston, Ontario. 


Right) 
from No. 
tormation 
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their sizes increased. This is perfectly true and providing 
improvements appropriate to such increased sizes are duly 
forthcoming there is good reason to believe that the 1o 
ton flying boat may draw abreast of a similar landplane 
Such refinements as a faired main step may go far towards 


ensuring this, and retractable steps or chines may be 
more commendable enterprise than I am willing to admit 
So much depends on the methods employed 
Cost of Bases 
l 1 afraid I d t see eye to eve with Mr. Gouge i 
t s pital outlay for lat g i lities ( rec 
Whether we us ndplanes, flying boats, « hibian 
e are going to need larg nd expens iSES Che pon 
most | | I s is that w sevel 
indred hea bom be t s up and dow! itr 
with long and wide con re run Why u 
1 ait l x of flying boat bases 
| e rest oF us M (y gy ss pt th wl 
aegre ot safety indpl ( I put d vi 
1 bas wl tl ( I \ | | T uy 
( this point, ar making c¢ eniet issumpti i 
to the cor sion that long-range passengt r 
Ot 150,000 Ii gTOss Weig!l cruising at not! re tha 2 
p-h. for inge of 3,000 miles, would be disposing ol 
fuel and oil at the approximate rate of 2,500 lb. per hour 


it would be tl 


flight its weight 


At the conclusion otf 3,000-mile flight 
lighter by 37,500 lb., and throughout thé 


consistently and proportionately diminishing. [1 





would be 


the light of these facts 1 think the chances of machir 
safely surviving a landing away from its bas re even] 
divided 
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B.T.H he J 
* os > and t e e et 
British Manufacturer’s Share in Development 
[ has already been mentioned in these columns that successfully operated service at ar 
the development of the turbine-compressor power temperature of 538 deg. C., ul as a result the Comy 
plant for his jet propulsion system Grp. Capt. Frank had available information as to materials which wi 
Whittle, R.A.F., was able to draw on the accumulated probably stand up to the stresses to be met in an ail 
experience and manufacturing skill of the British Thomson propulsion unit. In view of this, and their long experi 
Houston Co., Ltd A brief account of this collaboration, in building high-speed turbines and compressors, B.1 
resulting in the successful plant which advanced jet propul decided to collaborate and an order for the first exy 
sion of aircraft from theory and experiment to practical mental unit was placed by Power Jets, Ltd 
operation, can now be disclosed. In this design air is drawn into the compress 
[The Company was first approached by Grp. Capt pressed, heated by the combustion of injected liquid 
Whittle in September, 1931, in connection with a paper h« partially expanded in the turbine wheel which drives t 
was preparing on ‘‘ The Turbo Compressor and Super compressor, and expelled through an exhaust pipe to pi 
harging of Aero Engines’’ for the Journal of the Royal vide the propulsive thrust by reaction. The first propuls 
\eronautical Society. In view of the Company's experi init was completed and run on a test held in April, 193; 
ence with turbo compressors and superchargers operating As was to be expected, several defects were reveal 
it high speeds, they were able to furnish certain data which nd extensive modifications were carried out in the desig: 
were Incorporated in this paper Further plants were built by the B.T.H. Co. incorporati 
During 1933 the B.T.H. Co. carried out a comprehensiv: various improvements which experience on the test b 
stigation of the possibilities of various gas turbin« had shown to be necessary Gradually, difficulties inh 
cycles from the point of view of the use of this type of in such a development were overcome ; a plant was t 
prime mover for generating power in a monoplane built by the Gloster Aircraft C I 
In January, 1936, Grp. Capt. Whittle contacted th ind successfully flown for the first time in May, 1941 
B.T.H. Co. in regard to the development of a jet propul \ similar plant manufactured by the B.T.H. ¢ 
sion plant for aircraft. The Company had gained experi ent to their associated company in the U.S.A.—the Ge 
ence in the manufacture and operation of the 10,000-kW Electric Company—in September, 1941, after infor 
steam turbo-alternator which they supplied to the Detroit regarding the development had been disclosed in July 
Edison Co., U.S.A, The turbine of this aggregate had that year to General Arnold, of the U.S.A.A.1 





EMPIRE AIR TRAINING CUT FORECAST 


Mk CHARLES GAVAN POWER, Canadian Air M 
4 li the Canadian House of Commons recently th ol t L he 
( i there must be contraction and not ex] sion “in t ! t | 
B Com " ili ir t ig plan | rt 
H nswering a ques ut Flt. Lt. J s 
VP it ( t 1 t ove hig \ | \ | st or 
of g mi ganisat 
I s e sh M P told the ¢ 
f \ir For 1) t Orta bet ! ( 
I I t Ba | ‘ | 
ld t u mn at tl S ( 


General Eisenhower talking to officers in the ante-room during a visit to the R.A.F. Staff 
Medhurst, Commandant of the college, is on his left. 


College. Air Vice-Marshal C. E. H 
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urbo Supercharging 


Details of the G.E.C. Unit : The Benefit of Exhaust Turbo-superchargers 





S is well known, the object of a supercharger is t : AIR 
supply an artificial sea level atmosphere to the ‘ “Ty NTA 
engine in order to maintain the rated power 

altitudes. Most British superchargers on standard types ot 


hig 





engines are mechanicall driven and have one- or tw 
speed gear drive. In the latest specimens—notably th 
Rolls-Royce Merlin 61, the supercharging is effected in tw 
stages which enables « much higher ceiling to be atta 
Although many experiments have been made with exhau 
driven turbo-superchargers in this country ind on the ¢ 
tinent, superchargers 1 nically driven from the cran! 
shaft remain standard practice in this country. In At 

the exhaust turbo-supe rver has undergone great d 
opment and is applicd with success to Pratt and Whit 
and Wright radial ai oled engine Aircraft ust 
include the Boeing Flying Fortress, the Liberator, Thundet 
bolt and Lightning The General Electric Co. develope: 





the exhaust turbo-supercharger to its present state, D 
Sanford Moss having carried out experiments and inve 
tigations for many years past 


In essence, the turbo-supercharger is a high-speed turbin: 


Sectionalised view of the G.E.C. turbo-supercharger unit 


driven by the impact of escaping exhaust gases upon its ©tsger faster; the nett result is that turbo-supercharging 
rotor blades. The turbine wheel, or rotor, is mounted on can automatically provide sea-level air pressure in the 
the same shaft as the impeller of a centrifugal blower whic] induction system irrespective of altitude. Practical limita 
delivers air under pressure through the intercooler and tions are, of c¢ urse, Imposed by mechanical considerations 
carburettor to the engine cylinders As the turbine is affecting the charging system, the engine and the aircraft 
driven by the exhaust gases, which are normally run t itself. 

waste, it is frequently suggested that the power delivered rhe diagrammatic layout of a nacelle installation illus 
by the turbine is obtained for nothing. That this is not trates the operational cvclk Air enters the system through 
the case in no way detracts from the striking advantages the main air intake and is ducted to the supercharger im 


. . elle e i ] ression oO 1 tal 
turbo-supercharging possesses for aircraft engines peller where initial compression of the air takes pla 


[his compression induces a rise in the air temperatur 





Power Required which is reduced by passing the air through the inter 
lo all intents and purposes, the turbo-supercharger pro Cte before it oes the carburettor this cooling mci 
. : : , os : cle Vv increases the density of the r charg 
vides an infinitely variable degree of supercharge governed ne 
by the density of tl tmosphere in which the aircraft is Second Stage 
flying. To make this clear, it must be appreciated that the 
power required to dt blower is dependent upon th from the carbur ttor the air /fucl mixture is fed t 
weight of air it has to displace in a given time li the ntake ol the internal (gear-driven) supercharger whet 
density of the air is sened, the blower will dist secondary COMPpTressio! inparted t f 
weight of it in a given tir providing the speed of its  ‘istribution to the cylinders 
drive is unaltered, anc vill, as a result, take less power [he exhaust gases are ejected into the collector 
to drive it Conversely, 1 same power will be able jo nd delivered via the exhaust duct to the nozzle box of 
drive the blower faster under this condition, up to the point the turbo-supercharger, where they are direct d to imping 
where it is again displacing the original weight of ait on the vanes of the turbine motor Excess exhaust gases 
rhe velocity at which the particles of the exhaust gas re by-passed to atmosphere through a butterfly-thro 
issue from the engine depends upon the difference between waste-gate 
the pressure inside the exhaust manifold and the pressur Referring to the sectionalised view of the turb« Lit 
of the outside atmospher ind the speed of the turbin: the exhaust duct is connected to the nozzle box entry 
rotor is governed by this difference If outside pressur it lower left; the nozzles or diffuser vanes can be seen 
is reduced, the turbir vill run faster and drive the supet and these permit an expansion of the exhaust gases, s 


increasing their velocity, and at the same time direct the 
gases against the turbine vanes. Power developed by th 























ou. 2 turbine is transferred through the central vertical shaft 
TANK ™ to the supercharger impeller Air admitted through th 
: 3 ; : ‘ 
+ intake is centrifugally impelled into the ducts in the volut 
’ . ’ . 
— supercharger casing and so into the duct leading via the 
intercooler to the carburettor lhe ball bearing imme 
j 
diately beneath the impeller takes the thrust load of th 
\ | ’ shaft when the unit is running, and shaft expans is 
ICARBURET TOR] | a 1 t : . ; yy . expa iC 
* date 1} icccommodated by the roller bearing above the turbine 
r INTERNAL 1] pare , f } } 
SUPERCHARGER || { wheel I 1 of these bearings is housed t 
4 ine 
iW {i= Phe turbo-supercharger is lubricated by n integral ¢ 
ee. 2 aes pump carried in the inner casing and driven through a 
EXHAUST a worm sleeve and pinion, the former being keved on to the 
ICT . : 
DL TURBO, on vertical shaft 
SUPERCHARGE ; : : — : 
s Che baffle ring between the nozzle box and the super 
f > vOY +1) licteril lie e } . . } 4 
Diagrammatic layout of a nacelle :nstallation showing charger casing distributes cooling air between the twe 
operational cycle. Iso serves to red the radiat of | t from n 
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box to casing. The turbine wheel is itself cooled by a engine is maintained automatically at the correct \ 
onvection cap fed from a forward facing scoop; air for any control setting by the balance of pressures on cit! 
dmitted is directed by the cap on to the wheel and s side of a piston, the position of the piston governing tl 
prevents the generation of excessive temperatures position of the waste-gate buttertl but in the event 
g Ihe supercharger control in the cockpit is connected i in emergency, operation of the cockpit control lever o1 
ers . regulator unit which governs the aperture of the wast: rides the regular piston and allows any degree of super 
eate butterfly. The am f supercharge supplied to th harge required up to tl peratic mitations of tl nit 


YORK INTERIORS 









A 
Af 
f 
ging 
the 
nita 
tions 
CI ift 
illus 
ough 
Seam NIGHT AND DAY: The interior 
tur decoration of the Avro York has been 
executed by Rumbold Ltd. and is in 
nter two shades of grey and black. Curtains 
mic 


are of washable linen in a blue and 
grey design. All fittings are of polished 
aluminium. The seats are in black 
leather with grey piping. Each hasan 
‘a adjustable headrest, and the angle of 
recline is also adjustable by a touch 


sili on a small lever. Beneath each seat 

tor is an oxygen economiser, oxygen mask 
and flotation jacket. The usual safety 

ring belts, ash trays and pockets are pro- 

x of vided, and the seats are fully rotational 
ying to enable passengers to face either 
ene fore or aft. The photograph on the 
ottle top right shows the York's kitchen. 


unit, CIVIL AIR PROBLEMS CAN BE SOLVED 


“ntry pling vapipens BUTLER, British Minister in Washing down two basic principk the right of inn 





seen, m, in a speech at Athens Georgia, recently express ‘ for all nations in the world ind the night to land anywl 
S, confidence that civil viation problems can be solved for refuelling and non-traffic purposes 
t the micably. Last month, Lord Beaverbrook announced wit t 
y the Addressing the Georgian Press Institute, he said Phere iuthority of the Prime Minister that we subscribe to thy 
shaft are a number of difficult questions which must be settled principles to their fullest extent. Lord Beaverbrook 
1 the between us and the Ru- s and the Chinese and our other said rhe British Government has no desire to exclude 
olute Allies, but I do not be y of them are insoluble pr other nations’ aircraft. We demand no prescriptive 1 
u the vided we approach thei th good will and common sens« to the use of airtficlds for ourselv« Rather do we nx 
nine fake the question of | aviation. Some people ar to use them for the purpose of steadily developing ci 
f the uready wagging their h s and saying that this will be a iviation throughout the world 
nm major cause of dissension before our two Governments On that basis there should be no great difficulty 
rbine hay ven begun to talk about it. I believe nothing coi reaching a satisfactory agreement about civil aviati 
net be more unlikely W Ol e consistently advocat«« What is true of « | viation 1 tru olf other prol 

; the free use of the air \ ve been opposed to rest: connected with trad d shipping and other tl | 
a OM tions on air passage and favour of opening wider oppor there is will—a good will—to s them there i re] 
e * tunities L way 

tine Pre-war Dutch and F1 r lines operated from H In a later speech at a dinner given for him by Geor 

land to Australia and from France to Indo-China using University and the Athens Rotary Club, Mr. But { 

up Fe British airfields in India, Singapore and elsewhere en rout th nity and operation now existing between the U.S 
) aes We in our turn had reciprocal facilities in Dutch an nd the British people, and said the Atlantic Charter ill 


French territory. Quite 1 tly, President Roosevelt laid trated our common viewpoint 


} 
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The World’s Best Airerait 


Impossibility of Assessing Relative Merits by Use of Separate Watertight 
Quality Factors : Vulnerability Not a Matter of Armour Plate Alone 


By R. L. LICKLEY and F. H, M. LLOYD 


























NOMPARISON of aircraft is a difficult and unenviable ient if the scatter is so bad that only a low percentage o 
task, a task which, if « is wise, one should not hits is obtained when using all the available ammuniti 
willingly undertake unless forced to do so for The best armament for a fighter, then, is not necessa1 

strategic or business reasons The only infallible yard the most guns, nor does it consist of the largest-calibi 
stick by which the quality of an aircraft may be judged is guns that can be installed in the fighter. Qualities to bx 
the result it achieves on operations. The consideration of | considered under the single heading of armament are 
the many individual qualities of performance and other 
characteristics introduces so many variables into a single Armament 
‘quation that the problem becomes mathematically in a) Muzzle horse-power 
soluble, and an answer -an only be obtained by the sub- (b) Smallest number of guns of the smallest possibl 
titution of a ‘“‘ personal opinion’’ factor for the relative calibre that will effectively destroy all types of enemy 
mportance of each of the considered qualities. Obviously, aircraft with the greatest economy of ammunition 
the more variables that are introduced the more unreliabl c) Steadiness of gun platform. 
the answer becomes d) Duration of fire 
Mr. Masefield, we submit, has fallen into this trap in his e) Reliability of guns at all altitudes and conditions of 
irticle which appeared in the issue of Flight of February flight (e.g., complete freedom from stoppages when 
1oth as a reprint from an flying in very cold 
American magazine. Credit seit temperatures or at 
is due to him for a IN this ariicle two members of the Hawker Design Staff, high accelerations 
most interesting contribu headed by Mr. Sydney Camm, challenge some of the methods (ft) Serviceabilits 
tion; nevertheless, we be- and conclusions of Mr. Peter Masefield’s attempt to evaluate of armament 
lieve that the results which the qualities of the aircraft of the fighting Powers, which The question of arn 
he obtains are misleading was published in our issue of February |0th. They point out ment is by no means fre 
and do not bear the correct that the only reliable yardstick with which to measure air- from influencing and being 
relation to actual results in craft qualities s the results it achieves on operations ifluenced by other factors 
daily operations Comments from several other readers appear on this rhe best armament in th 
° ip tome See es week's Correspondence pages (2/!-2! 2). sual jo cetees 2 the alte 
the aircraft are divided aoe ” s unable to see proper ) 
are reasonable in the main, his view being in any wa\ 
but the entire absence of British types, with the exception hampered Phe irrying of an armament load of 1,00 
of the Mosquito, from the short list of outstanding aircraft Or more on a single-seater fighter must affect the r 
leads one strongly to suspect that the author has been hence the speed of the aircraft, and also the rat 
comparing British types which have now been in opera nd the duration of flight 
tion for a considerable time with American types which Manceuvrability and rat 
are only now, subsequent to the date of his article, going dog-fighting, but without ver tl 
into service and are therefore relatively untried themselves valueless as a me 
This is obviously unsound, since in effect it amounts to Further, fighting manceuvrabilitvy cannot be expr 
comparing promises with facts and is bound to favour the ratio of wing loading s Mr. Masefield has ck 
newest American types, SI their corresponding British it depends on many factors; for instance, light 
types may not even be ert ed, owing to the rigour of ontrols, ailerons, power loading, and weight / drag 
British recy Vulnerability vhile difficult to assess, is ost 
The Mustang Puzzle portant item Mi M iseficld has considered 
ite, protected fuel tanks e1 engil 
Of the thre t Mr. M H rs List, ling, and neral | it. He has entirely t 
the first is the Nort \m in Mustang I] ngle-seatet point that the factors w h contribute most to low 
fighter While in 1 \ vis t tract from th lity in a fighter d NV 
very fine qualities of the Mustang, it is impossible to se¢ pilot’s skill and mora It is presumed that 
where Mr Masefield et ills eh positlor LO! t, relati ( tle ill-important item ol ill-round View at ~ 1 
to the Typhoon d the Spitfire I position further tems as the position of the radiator of a liquid 
clouded by his refer et 43-44 ideal, which is not igine, In the item “‘ General layout for which he aw 
pecified nd which therefe ikes s percentage figur ily one point out of ten under this heading 
technically useless If, as in the last war, we yuuld only afford t 1 
Considering the lesirab ialit { fivhter, these ilots a few hours olo before sending them on oj 
t ns, the casualty rat “\ ild rise to such an exte t 
1) High speed 2) fir ver ; Manceuvrabilit orale would drop, and we should then have to | 
ind rate of climb 1) duration of flight 5) vulnet nore defensive armour at the cost of offensive qualit 
bilit 6) servi ilit se of production the extreme we could cram on so much armour as 
In any assessment of merit the qualities should b ke the aircraft invulnerable to fire from the guns of 
veighed in the abov rder Iv, speed t tercept my aircraft But we should reduce climb performa 
must be the prime consideratio nd, having contacted th manceuvrability, and armament almost to nil Mr. Mas 
wmy, sufhcient effective fire power to destroy him must field’s marking of the vulnerability factor tends to 
be available In thi | lities of the aircraft this extreme, yet the introduction of gun of suff t 
i gun platform must be lso the amount and wibre and muzzle velocity would make such 
type of ammunition availabl n to Mr. Masefield’s the most vulnerable aircraft in service. 
issessment of muzzle hors We have substituted the serviceability factor for Mr: 
Dhus, 0.303 ammunitio 1 use if the enemy is heavily Masefield’s maintenance factor, since maintenam is only 
irmoured a st it l two | libr uns are insuffi n part responsible for th I tage of aircraft s 
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THE WORLD'S 


BEST AIRCRAFT 





t iny 
to take damage, ease 


given 





time Ser 
of repair 
1 consideration of the ti 


ibility should include ability 
freedom from defects, and 


} } 


medium-altitude fighter class the Typhoon IB 
15 per cent. better th Mustang II 


in the 


sone 


me taken to change damaged units of no great importance whether the best aircraft ar 
Production comes last because if an aircraft is best in designed by ourselves, or by one of our Allies, so long ; 
ill other features, it will be chosen even if difficult to Allied aircraft are superior to those of the Axi ind w 
produce It should be noted that if fewer can be mad should be thankful that in each class tl A] have 
its superiority may 1 that fewer are required. A casi aircraft that can beat anything else in its class in the work 
point with high-s} rcraft is provided by the pre here is 1 poi s bbling betwe ( ov 
luction of a high qu of surface finish. Many weary the relative met of t iircraft of the A 7 
hours must be spent ircraft, rubbing down th¢ but there 1s point in misleading ou t 
surfa and polishing 1, and although this must t | f tl r Britis rer 
wan that the aircrait | take longer to produce, tl 
dditional work pa s in the form of miles | The ‘‘ Heavies’ 
The foregoing 1 r that i n le t : B i : 
I regoing ’ iat it is impossil t that Mr. M ‘ 
ssess the relative 1 different aircraft by the « ; ; 
: mong t thi tanc y raft of the v to t 
sideration of separat: ght quality factors, since .* S . 
wi , a exclusion of the A I ster and the Bi Fort 
ire interconnected degree that only the cor B , H : ; 
bined result of the \v be judged by the success Bak der =piegt: ebogese~sealh ee ee 
ee : : : first places to the Liberator, first as a heavy day bomb 
which the aircraft acl operations. i ; ; ; 
ind secondly s a long-range patrol bomber (anti-sub 
marine There may be little to cho between the 


Unfair Comparison 


In the single-seate1 
pared the Typhoon 18 
tang II (Merlin engine 
service 
time as the Mustang | 
British types are now 
cannot be named, but 
with the Mustang II 


should be compared wit! 





in 1942 and ln 


fighter class Mr. Masefield has com 


ud the Spitfire IX with the Mus- 
rhe two British fighters were in 
ime operational about the sam 
Allison engine. More 
operational, which unfortunately 
s these that should be compared 
fhe Typhoon IB and Spitfire [IX 
the Mustang I. Even so, we 


with recent 


ss, although the invulnerability 
it the more logical choice, but surely 
great bomb load, veral times that 
of the Fortress or Liberator, and its long range, can lay 
claim to being the most outstanding of all bombers 
simply because the Lancaster 
bomber that it is used almost exclusivel*’ in that rdl 

although we must not forget the Augsburg and Le Creusot 
daylight raids If the bomb load of the Lancaster wer 

reduced by 10,000 lb. or more, and this load were replaced 


Liberator and the | 
of the Fortress makes 
the Lancaster with its 


is so Outstanding as a nig 








need not be afraid to compare these British two-year-olds — by a formidable armament and heavy armour protection 
with the latest Ameri fighter, either on the basis of we should have a day bomber similar in character to th 
success achieved in operations or on Mr. Masefield’s basis Fortress but with a greater range. From the point of view 
On either count, in the medium-altitude fighter and of 1 Commander-in-Chief of Air Operations the Lai 
bomber-destroyer class, [yphoon IB is still supreme caster carries several more tons of bombs per sortie to th 
Chis is amply borne out by its performance 1n_ recent selected target than either the Fortress or Liberator; th 
months over the Low C¢ trices and France. In the higl is the result by which we ust judg: 
iltitude fighter class the Spitfire LX is still the best, largely Avro York is conspicuous by its complete al 
because it is lighte: smaller than the Mustang, and f the st of rera{t c¢ dered in the tt port 
has greater mancaeuvyv! ind ceiling In the fighte Since Mr. Maset is i ded th ost 1 ntly re i 
omber class the Typh« gain best the bomb load is \ I transport nders why t Yi | not 
th ime as that of t stang, and, owing to the greate been cons ret t worthy of an | 
horse-power availabk deterioration in climb = with mention 
bombs on is smallet \lso, once the bombs have beet Mr. Masefiel { to g t roncous imy 
dropped, the init ity of the Typhoon is still that in most fiek f rcraft development the Ame! 
ther cans I ihead of t w think it is not unrea nal 
Mr. Masefield is 1 iow, for reasons of sect to submit that in actual fact our latest front-line aircraft 
how he awarded his but by ‘weighting the ind our technical development contit to b it least 


various factors in th 


order above, it is found that 


EMBLEMS FOR B.A.F. PERSONNEL MENTIONED IN DESPATCHES 





ESPATCHES en 1 stripes and chevrons { { I n for ¢ c 1 which certain wound 
D service have ne roduced Those eligibk I i ire sustail luring the present war, but only one 
1) Officers and airn t the British, Dominion, Indiar | striy 1 be worn irrespective of the number of wound 
Cok il Air Forces \ ers of Princess Mary's K istained Broadly sj ng und stripes will be worn in 
\ir Force Nursing Serv 1 its reserve (3) W.A.A.I | uri ctly due to enemy action 
ficers and airwomen V.A.D. members 1 hil " I ip | be worn verti 
| emblems are the form of a single cally « e left ‘ il ld striy ripes in front 
listinct from tl! iuthorised for mentior the red stripe Ihe grant of ul tripe es not cont 
tches during tlh Ihe emblem is to be ycl io ft ( 
ul l t of mention patches and commend Seri chevro1 re | oT 
ga tted, for service curing t r beg! September i { li rey u l } ground 
193 is a member of or classes specified above t Li Or VI ll n for each 
luring previous naval or ry service, or in civil lif O | of I Service it 
n¢ blem is to be worn ve of the numbers of N \r 1 e Gu Pol NJ Merchant Nav 
received, and is to | the uniform, with the ( i D ul é I rvices to which the 
tov is the wearer's rig i ribbon would be wort may | a1 { h Air Force service for 
Stripes denoting wounds su ed in the present t ( ( t worn on the right 
gold braid five thirty second in inch wide and o1 1 foreart Ipex upper! { ul | nd stripe may be 
a half inches long The ng wounds sustained in pre wor pl clothe I irge or transfer to the 
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1-26 (YAK-1) (1,200 hp. 


AM-35A) 





1,200 h.p 


P' WERED by a 








in-line V-type engine with tw 
[-26, or YAK-1, has a top speed of 3¢ 
modern fighters, armament varies accor 
me version employing a single cannot 
yvlinder blocks and firing through the 
pair of machine guns above the eng 
eight machine guns in the igs 


YAK 1 


In appearance the 


somewha 


hawk, especially about the nose 

plan is different and tapers on bo 
; tailplane is larger and of higher 

under the no ind a radiator ami 
i point Dimensions : —Span 
) ng area 251.25 sq. it 


12-cyl. liqui 


d-cooled, 





ed supercharger 


the 





h \s with most 

llotted task 

yuunted between the 

\ ITsc! \ ub id 

l her having 
esem t Te 
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s to und tips, and 

t Al Irscoop 
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YAK-1 (I-26 





Single-seater Fighter. 
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MIG-3 (I-61) (1,200 h.p. AM-35A) 

















I-61 


i S 
| gle-seat g 

The | un 
in AM-35A, and toy 

rding tc the job 
g guns, but lat equ 

! gun a el 
s f it, or two can 
S g. Tapered wings 
f vide Wil ut 
long inted se, and rad 
f 1 t chief recognit 

t. 6in length 3rf 2 


Single-seater Fighter. jo sq. ft 


sions } 
eit! ( 
| 30In. gu ! 
if e guns 1 re 1 
l fl ( tre ect 1] 


leep oval fuselage 


below the amidships « pit 
Dimensions : —Sj 
ht roft. 6in Wil 
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LAGG-3 (1,100 h.p. M-105P) 
| i 
| 
= a ee — 
1 ict t Lagg-3 | | to tx 
ghter and has been produced on a large 
red | 1 1,100 h.p. 12-cyl. liquid-cooled 
a cand has a top speed of about 350 m.p.h 
f vice ceiling otf 29, 500!t Lasi irma 
Int 1 ( I I fit 1 ght 
pair « I n ! mac 
1 
ch tapered round ti 
z 1 small tin and rudd Ihe tuselag 
> nd tay very litth 1 ! i 
oot i \ l as n oil-<« | u tne 
| ? c CK] t Lit >pat 
t t Sit i! iss 
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STORMOVIK (11-2C) (1,300 h.p. M-38) 





























— 
| PSGNED specifical a low-level attack bomber 1 
Stormovik (I1-2C) is a low-wing single-seater powered by a 
300 h.p. r2-cyl. liquid-cooled M-38 engine which is well 
el protected by armour, as 1s ¢ cockpit. Its top speed is about 
urles 280 m.p.h. and it has gained considerable success as a rocl 
ight bomber. Four 250 Ib. bombs are launched from rails unde1 
pin the outer panels of the wings and projected at the target 
each It is also equipped with two 32 mm, cannon and four m.g.'s 
i Recognition points include moderately tapered wings wit! 
urge curved tips and very little dihedral angle, tailplane with 
with sharply backswept leading edge and curved trailing edge, low 
kpit spect-ratio, curved fin and rudder, long, oval-sectioned fuse 
span lage with raised cockpit cover, and large iairings for the back 
re vardly retracting undercartriag Dimensions:—Span 4oft., 


1 
{ 


ength 3Sft. 6in., height 12it. oin.. wing area 439 sq. ft. Stormovik (I1-2C) Attack Bomber. 
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SATELLITES: Buecker 


Jungmann and a Me 109 
with Hungarian markings 
on the Russian front. 
Units of the Hungarian 
air force are still operating 
against Russia. 
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In the Western Desert aircraft engines sucked up many ounces of sand during the warming-up pet 
How Two. Types of Air Filters Have Prolonged Engine Life : Dust- 


retaining Capacities from 20 to 45 per Cent. 


By ©. G. VOKES, A.M.1.Mech.k., A.M-.f.Ae.1 


the morning of December 17th, 1903, Orvili One of t most important of th was the problen 
* or ee the tirst flight in the history of thx filtration Those who were responsil for the commer 
world -] vier tl 1 vitty I trati 





a machine heavier than air at Kittyhawk and administra ides of civil aviation in the vears bef 
th C aaa: on the night of December 17th, 1943, ‘ the war almost unanimously denicd that there was suct 
force of our bombers made one of their raids on thing engi weal ind were, Consequen not 
u, dropping 1,500 tons of bombs on the German capita! terestes Designers and pilots, concerned al t 
in less than thirty minutes Orville Wright's machin \ obyt ! iximum power, height l ever gt 
clled about twenty vards; our peed wer concentrating  « 
bombers flew, in close formation streamlining and they were natur 


round journey of 1,200 miles at lly intolerant of anything whi 


great altitudes, and often throug threatened interference with tl! 


cloud banks three miles high policy thus, although filters f 
There you have in two sentence iircraft have been made for s 
the guide marks and full graphik thirteen years, no really satisfa 
isure of the staggering progr tory looting w r ¢ blishec 
made in aviation in only tort civil aviat 
vears It mav em somecethi fap 
lhe bare facts themselves at x, therefore, to y t ting 
both testimony and tribute to th tion to military iiation 
devotion, ingenuity and skill which position has been almost the ex 
have been given to the building uy Ippositi Chose in charg f A 
of this industry, whose futt 1 Ministry policy ind subsequent 


lil a happy shadow cast over 
present magnificent accomplish 
ments. The greatest strides hay 
naturally been made in recent 
years, under the compelling urgency 


the Ministry of Aircraft Producti 
qui klv realised th import im 
filtration They knew that in w 
one ol their chief anxieties we 


be to keep their aircraft constar 





of war needs, which have from tim: in Operational condition 
to time stressed weaknesses, which machines would have to operate 
n their zeal designers and others varying climat ind temperatur 


concerned were prone to overloo Dust particles. Each division is 10 microns, ind in cverv \ ty of dust ¢ 
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“AIR FILTRATION FOR AIRCRAFT 
ditions Makeshift airfields would have to be used fre 
quently, and even good airfields would be subjected to 
disruption by enemy attacks Moreover, it would never 
be possible always to have fully staffed maintenance units 
on hand at all the right places at the right times, with 
wlequate supplies of spares and equipment. Aircraft would 
most certainly be lost through unavoidable causes; it was 
of the highest importance that as few as possible should b 
lost through avoidable causes 
If really efficient filters could be provided vine life 
would be considerably lengthened, the morale of the crews 
would be correspondingly benefited, and the output of the 
iircraft factories would increase in value because lewer ot 
the new machines would be needed to replace losses 
But their requirements amounted to an enormous prot 
} } 1} artic . - — 
tote re to pea Bos a ager’ ao nage. h in seaclf + 7 cat The Vokes Three-ply 1s a vst ous type of filter fitted we air- 
ue : - cooled engines. This picture shows the inner assembly for a 
tated an enormous filtering area; they imsisted that th Bristol Blenheim. 
filters should be small, light, dependable, easily serviced 
of patterns to fit the various types of machines, and, 
course, they were not to have ny appreciabl dvers 
effects uy ‘ ( a It w 
ol 
Engines clogged-up in Few Minutes — a on 
== 
Lurtherme 1 ust condit \ 1 = —— 
were unfortunately VOI s I rsd ‘ 
the battle over Euro] n th rlier ¢ ol \ — 
Holland, Belgium and Fran engines \ ring « — 
after about fifty tlyimg hours r Ve ~ ‘ Ri ge Benga. 
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| ne engines now rt 
‘ Tropicalised ’’ aircraft of an 
Australian Spitfire squadron in 
' the Western Desert, fitted with 
, Vokes filters. 
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AIR FILTRATION FOR AIRCRAFT 





tandard equipment of I icane, Spitfire ai 
Defiant hghters and of the W vton L.c, the Manchest 
nd Halifax | bombe1 
In overall size models vat tween 100 and 500 squat 
with weight from 5 Ib. up to 6-8 lb. ; capacity it 
f.m. ranges between 56+ “ul 3,18 with take-off h.; 
ipacity between 375 h.p nd 2,120 h.p 


For Air-cooled Engines 


The Vokes Three-ply is a viscous type filter It com 
prises two layers of wire-mesh gauze between which is 1 
layer of fabric, acting as an oil-rctaining agent, and thus 
maintaining the highest efficiency for the longest period 
between servicing. As in the case of the Acrovee filter, 
the material is folded into decp corrugations, again pro 
ducing an enormous filtering surface to disperse dust accu 
mulations over the maximum areca. It is housed in a metal 
frame Cleaning is done by thoroughly washing the filte: 
lement in petrol or parafim, and allowing it to dry. It 
is immersed in engine oil and, after draining for about 
thirty minutes, is again ready for service 

The Three -ply is fitted to air-cooled engines, and is stan 
lardised on the Beaufighter, the Beaufort, the Blenhei: 
and Bisley, the Stirling, Albermar! nd Halifax IT It is 


ilso used by the American Bost Marviland and La 
1ccd Hudson HI, IV and Vi 
Really remarkable results |! bee ichieved Bot! 


ese types of filter are guaranteed to give fifty hours of 
tual service. In fact, they have stood up to over two 
ndred hours’ servic« Chat is to say, the same typ 
4 engine that were worn out in fifty hours in the European 
eatt nd in thirty-fi ours in North Africa, were still 





Filter and casing as fitted on a Boulton Pau! Defiant 
reconditioning after two hundred hours’ flying. | 
the first case, engine life has been quadrupled; in th 
second, it was multiplied six fold 
In spite of this it must be admitted that neither th 
\erovee nor the Three-ply reaches our normal efficien 
{ For general envineert dustrial and air-condi 
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erational aircraft, prebably | more decorated per 
than any other unit in the count: It i flying instruct 

1 of Flying Training Command 1d it is not unusual t 
nd 30 or 40 D.F.C.s in the officer there. Most of the 


ire taking a cours¢ 
fhe unit is unique in another ns¢ It represents a c1 
n of the operational <« inds at home and oversea 








Its pupils’’ have a tremendous diversity of experience 
ranging from service in the Arctic to the Burma jungles. Here 
ire officers from almost every ttle front, their ranks ranging 
from warrant officer to squadron lcacer 
The purpose of the unit is to train operational pilots as 
ictors. The rest pt ! € oper itional pilot get 





of a Halifax, showing the outer 
Between it and the inner gauze are two layers of 
fabric with a centre layer of cottonwool between them 
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ures show that, with 


ilic unde rearriages 


» OXYRen appal 1 


ING OPERATIONAL PILOTS AS INSTRUCTORS 








210 FLIGHT FEBRUARY 2471, To44 





y 


: € 
: 2 
Rey 4 4 Se J “ 
a 


Pereival Proctor IV 


Three-seater Wireless Trainer or Four-seater Communications Aircraft 


Fr" Hl. Proctor IN ! r] } vit . DD 
to 1A \l try poe nha re] t! ‘ 


Royal A | 1 i Air Branch of tt Ik 





\ 
{rom 
nh ( ! é 
Pr ‘ fl 
hi | P ‘ 
Pre \ t 
m ‘ the « 
ngu cate r 
. ‘ 1 i col 
| Py ] a 
eC I . t 
le t 
J I 
I ! | r 
Kk ! +3 
the ti ! L\ . 
ibout t 1 te ‘ 
rem l \ fixed 
the carr ths ne l fi 
The uni anes” od * 
low i : 
oul V1 ” - 
OUI I 
Wor 
the \ 1 
nu be il he | 
li 
_ : : | \.f < 
he in yo r 
tl p W ' 
itt diffi t \\ 
t t cat 7 


PROCTOR IV WIRELESS TRAINER 
210 b.h.p. De Havilland Gipsy Queen II Engine 


i iit ter I i ur ect ‘ tex \spect ratio W oad 
“ous = ' - Wi rea 202 s t ( r lo 
; r for ¢ 


e « | 
r} \ 
i 
Ik f 
VT 
: | t 
( 
R ; 
\ l RR cl 
} rf{a 








944 


raft 





FEBRUARY 24TH, 1944 FLIGHT 211 


CORRESPONDENCE 
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JET PROPULSION OF AIRCRAF'1 
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A fighter-bomber Mosquito, with externally hung bombs in place of long-range fuel tanks, takes off for the ( 
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